Micro-system for Burn-in System Program 
from a Plug-able Subsystem into Main Memory 
and Method thereof 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a micro-system for burn-in 
system program into main memory and method thereof, and more 
particularly to a micro-system for burn-in system program from a 
backup memory of plug-able subsystem into main memory and method 
thereof. 

2. Description of the Prior Art 

In some micro-systems, we have to update system program for 
newer applicability or development. In the early years, the program 
memory device was easily plugged in and taken off, it was 
accomplished by taking the program memory device off, burning the 
system program into it with a burn-in system, and plugging it into the 
micro-system. However, it is unsuitable for the program memory device 
using the newer package technology to be plugged in or taken off, so 
the micro- system with above program memory device must have a 
self-updated capacity. But a potential risk is existed that the 
micro-system fails to start up if a wrong system program is burned into 
the program memory device. At this time, a method to update the 



1 



be provided for the micro-system can start up and 

.«m is only run under the correct system program 

A micro-system .s only ru can not be 

, provided by a program memory devce. The nucr y 

Led to update the correct system program J ^ M 
aevice after the wrong system program — 

present, the oniy way to boot the system ts to pro ^ ^ 

memory device incfudmg the correct „ ^ ^ oIf , 

15 SUMMARY OF THE INVENTION 

. . „f the art described above, it is an 
ln the fight of .he stat e o * -t for bum , n 

object of the present mvenhon » P™ ^ . main memory , 

20 r th : 22 - - micro.syste m - » « 



up. 



25 



f nresent invention to provide a 
lt „ another o bj ec, o the pres» ^ ^ ^ 

me ,hod to correct ^J^J^JJa the micro-system 
plug-able subsystem if the sell upaa 



failed. 



2 



It is a further object of the invention to find out defects in the 
system by the plug-able subsystem before the products are available in 
the market. 



5 It is a still further object of the present invention to develop 

and manufacture the main program memory at the same time without 
concerning the accuracy of the main program memory. Thus, the time 
and the cost can be substantially reduced for the manufacturer. 

10 In view of the above and other objects which will become 

apparent as the description proceeds, there is provided according to a 
general aspect of the present invention a micro-system for burn-in 
system program from a plug-able subsystem into a main memory 
which comprises a processor for sending out a first control signal and 

15 a second control signal, wherein a main memory connected electrically 
with said processor for transferring data between said processor and 
said main memory; a device for adjusting to first level connected 
electrically with said processor for receiving said first control signal 
and connected electrically with said main memory for changing the 

20 level of a third control signal to a first level to enable said main 
memory; and a plug-able subsystem with a backup memory connected 
electrically with said processor for receiving said second control signal, 
wherein the data are transferred between said backup memory and 
said processor when said second control signal is at said first level, 
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and said plug-able subsystem sends out a forth control signal to said 
main memory for changing said third control signal to a second level to 
disable said main memory, the data are not transferred between said 
backup memory and said processor when said second control signal is 
5 at said second level, and said third control signal is at said first level to 
enable said main memory for transferring data between said processor 
and said main memory. 

Base on the idea described above, wherein said second level is 
10 higher than said first level. 

Base on the aforementioned idea, wherein said device for 
adjusting to first level includes a first grounded resistor. 

I 5 Base on the idea described above, wherein transferring data 

between said processor and said main memory includes the steps of 
establishing a first bus for transferring the address codes and a second 
bus for transferring the data codes between said processor and said 
main memory; and transferring the data codes mapped to the address 

20 codes to the processor via said second bus after said main memory 
receiving a first read signal. 

Base on the aforementioned idea, wherein transferring data 
between said processor and said main memory further comprises the 
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step of writing the data codes mapped to the address codes to said 
main memory via said second bus after said main memory receiving a 
first write signal. 

Base on the idea described above, wherein transferring data 
between said processor and said backup memory includes the steps of 
establishing said first bus for transferring the address codes and said 
second bus for transferring the data codes between said processor and 
said backup memory; and transferring the data codes mapped to the 
address codes to the processor, via said second bus after said backup 
memory receiving a second read signal. 

Base on the aforementioned idea, wherein said plug-able 
subsystem comprises a connector connected electrically with said 
processor and said main memory; and a device for adjusting to second 
level connected electrically with said connector for sending out said 
forth control signal through said connector to change the level of said 
third control signal. 

Base on the idea described above, wherein said device for 
adjusting to second level includes a second resistor connected to a 
power. 

Base on the aforementioned idea, wherein said connector is a 



slot. 

Base on the idea described above, wherein said main memory 
is a non-volatile memory. 

5 

In view of the above and other objects which will become 
apparent as the description proceeds, there is provided according to a 
general aspect of the present invention a method for burn-in the 
system program from a plug-able subsystem into a main memory in a 

10 micro- system, wherein said micro-system includes a processor, said 
main memory, a device for adjusting to first level to enable said main 
memory, and said plug-able subsystem with a backup memory which 
comprises the steps of sending out a first control signal for changing 
the level of a third control signal and a second control signal to said 

15 plug-able subsystem from said processor, wherein the level of said 
second control signal level is at a first level to enable said plug-able 
subsystem, and the level of said third control signal is changed to said 
first level by said device for adjusting to first level; sending out a forth 
control signal from said plug-able subsystem for changing the level of 

20 said third control signal to a second level to disable the main memory; 
transferring data between said backup memory and said processor; 
sending out said second control signal to said plug-able subsystem 
from said processor, wherein said second control signal is at said 
second level to disable the plug-able subsystem and said forth control 
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signal is not sent out from said plug-able subsystem again; and 
transferring data between said main memory and said processor. 

Base on the idea described above, wherein said second level is 
higher than said first level. 

Base on the aforementioned idea, wherein said device for 
adjusting to first level has a first grounded resistor. 

Base on the idea described above, wherein transferring data 
between said processor and said backup memory includes the steps of 
establishing a first bus for transferring the address codes and a second 
bus for transferring the data codes between said processor and said 
backup memory; and transferring the data codes mapped to the 
address codes to the processor via said second bus after said backup 
memory receiving a second read signal. 

Base on the aforementioned idea, wherein transferring data 
between said processor and said main memory includes the steps of 
establishing said first bus for transferring the address codes and said 
second bus for transferring the data codes between said processor and 
said main memory; and transferring the data codes mapped to the 
address codes to the processor via said second bus after said main 
memory receiving a first read signal. 



Base on the idea described above, wherein transferring data 
between said processor and said main memory further comprises the 
step of writing the data codes mapped to the address codes to said 
5 main memory via said second bus after said main memory receiving a 
first write signal. 

Base on the aforementioned idea, wherein said plug-able 
subsystem further comprises a connector connected electrically with 
10 said processor and said main memory; and a device for adjusting to 
second level connected electrically with said connector for sending out 
said forth control signal through said connector to change the level of 
said third control signal. 

15 Base on the idea described above, wherein said device for 

adjusting to second level includes a second resistor connected to a 
power. 

Base on the aforementioned idea, wherein said connector is a 

20 slot. 

Base on the idea described above, wherein said main memory 
is a non-volatile memory. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The foregoing aspects and many of the attendant advantages of 
5 this invention will become more readily appreciated as the same 
becomes better understood by reference to the following detailed 
description, when taken in conjunction with the accompanying 
drawings, wherein: 

10 FIG. 1 schematically illustrates the architecture view of the 

micro- system according to the present invention; 

FIG. 2 schematically illustrates the architecture view of the 
plug-able subsystem in FIG.l; 

15 

FIG. 3 shows the transferred relationship of data codes, 
address codes and signals among components while read /write 
procedures are run between the main memory and the processor; 

20 FIG. 4 shows the flowchart of read/write procedures between 

the main memory and the processor; 

FIG. 5 shows the transferred relationship of data codes, 
address codes and signals among components while read/ write 
25 procedures are run between the backup memory of plug-able 
subsystem/ the main memory and the processor; and 

FIG. 6 shows the flowchart of read/ write data codes 
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procedures between the backup memory of plug-able subsystem/ the 
main memory and the processor. N 

5 DESCRIPTION OF THE PREFERRED EMBODIMENT 

Some sample embodiments of the present invention will now 
be described in greater detail. Nevertheless, it should be recognized 
that the present invention can be practiced in a wide range of other 
10 embodiments besides those explicitly described, and the scope of the 
present invention is expressly not limited except as specified in the 
accompanying claims. 

As shown in FIG. 1, a micro-system 100 comprises a processor 
15 101, a main memory 102, a device for adjusting to low level 103, and a 
plug-able subsystem 110. First, the processor 101 sends out a 
three-state output control signal 127 and a plug- able subsystem 
control signal 126 with initial low level. The three-state output control 
signal 127 can change the level of the' main memory selecting control 
20 signal 125, which controls the read/write procedures of the main 
memory 102. Besides, the plug-able subsystem control signal 126 is 
used to control the procedures of the plug-able subsystem 110. 
Normally, the processor 101 can be applied to the systems with 
processor, such as a DVD (digital video/ versatile disc) player. The 
25 processor 101 will send out the running sequences of the program to 
the address bus 121. After sending out the read signal 123 to the main 
memory 102, the processor 101 will fetch the data codes via the data 
bus 122 from the main memory 102. Subsequently, the processor 101 
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would decode said data codes and execute the requested procedures. 
In some conditions, the main memory 102 can be updated thereby. For 
example, the processor in the DVD player can read the update 
programs from the disc, and then the processor will write data into the 
5 main memory for updating according to the updating procedures. It is 
noted that no matter what the micro-system 100 executes, the 
programs of the main memory 102 must be loaded to the micro-system 
100 correctly. If the original programs in the main memory 102 fail to 
boot, the micro-system 100 is impossible to update or run any 
10 programs. 

The main memory 102, i.e. the main system program memory, 
is primarily used to store the system program. Normally, the main 
memory 102 is a non-volatile storage component, such as flash 

15 memory or EEPROM. Therefore, the data store in the main memory 
102 will not lose when the power is off. The micro-system 100 runs 
according to the data stored in the main memory 102. The main 
memory 102 is controlled by the level of the main memory selecting 
control signal 125. When the level of the control signal 125 is low, the 

20 main memory 102 will decode the address codes from the address bus 

121, and after receiving the read signal 123, the main memory 102 will 
send out the data codes mapped to said address codes to the data bus 

122. When the micro-system 100 will update its programs, the level of 
the main memory selecting control signal 125 is pulled down to low 

25 level to enable the main memory 102. Then the main memory 102 will 



decode the address codes on the address bus 121, and after receiving 
the write signal 124, the main memory 102 will receive the data codes 
from the data bus 122 and place them to the assigned addresses. 

The device for adjusting to low level 103 is used to pull down 
the level of the main memory selecting control signal 125 to the first 
level, i.e. low level. It can be easily executed by a grounded resistor. 
Because the three-state output control signal 127, which is floating 
and unknown, outputted from the processor 101 is an input signal for 
the main memory 102, the processor 101 enables the main memory 
102 by means of the device for adjusting to low level 103 to pull down 
the level of the main memory selecting control signal 125 to low level. 

The plug-able subsystem 110 works when it is connected with 
the processor 101, and it can be removable from the micro-system 100. 
When the micro-system 100 can run normally, the plug- able 
subsystem 1 10 is removed from the micro-system 100. On the contrary, 
when the micro- system 100 is abnormal, the subsystem 110 is 
installed in the micro-system 100 and replaces the functions of the 
main memory 102. FIG. 2 shows the architecture view of the plug-able 
subsystem. 

As shown in FIG. 2, the plug-able subsystem 110 comprises a 
connector 112, a backup memory 114, and a device for adjusting to 
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high level 116. The plug-able subsystem 110 is manufactured as a 
daughter board to connect electrically with the micro-system 100 via a 
slot. The connector 112 is primarily responsible for transferring the 
signals between the processor 101 and the backup memory 114. Said 
5 signals comprise the address codes from/ to the address bus 121, the 
data codes from/ to the data bus 122, the read signal 123, and the 
plug-able subsystem control signal 126. Besides, the signals 
transferred between the device for adjusting to high level 116 and the 
device for adjusting to low level 103 are also responsible by the 
10 connector 112. It is used to change the main memory selecting control 
signal 125 to the high level to disable the main memory 102 by the 
high-level control signal 128 sent out from the device for adjusting to 
high level 116. Normally, the connector 112 can be a slot. 

15 The backup memory 114, named auxiliary program memory or 

auxiliary system program storage memory, is a general program 
storage component that can be a non-volatile memory. It is noted that 
the backup memory 1 14 is not the system program memory because it 
is unable to do the self-update. The backup memory 114 is controlled 

20 by the plug-able subsystem control signal 126. When the plug-able 
subsystem control signal 126 is at low level, the backup memory 1 14 is 
enabled to turn on the plug-able subsystem 110. On the contrary, 
when the plug-able subsystem control signal 126 is at high level, the 
backup memory 114 is disabled to turn off the plug-able subsystem 
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110. 



The device for adjusting to high level 1 16 is to pull up the level 
of the main memory selecting control signal 125 to second level, i.e. 
5 high level. It is executed by a resistor connected to the power. If the 
value of the grounded resistor is Rl and the value of the resistor 
connected to the power is R2, then the ratio of the voltage on the main 
memory selecting control signal 125 to that of the power line is 
R1/(R1+R2). Hence, the level of the main memory selecting control 
10 signal 125 can be changed from low to high for disabling the main 
memory 102 by choosing the proper values of Rl and R2 when the 
plug- able subsystem is connected with the processor 101. 



In normal conditions, the plug-able subsystem 110 is not 
15 plugged in the micro-system 100 when it executes the program, as 
shown in FIG. 3. There are three components enabled in the system, 
the processor 101, the main memory 102, and the device for adjusting 
to low level 103. And the signals from the address bus 121 and the 
data bus 122 are transferred between the processor 101 and the main 
20 memory 102. FIG. 4 shows the flowchart of read/ write procedures 
between the main memory and the processor. When the micro-system 
100 starts up, as the Step 1 shown in FIG. 4, the processor 101 sends 
out two signals: the three-state output control signal 127 with initial 
floating level and the plug-able subsystem control signal 126 with 
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initially low level. As the plug-able subsystem 110 is not plugged in the 
micro- system 100, the plug-able subsystem control signal 126 with low 
level doesn't work. The floating level of the three-state output control 
signal 127 will be pulled down to low level by the device for adjusting 
5 to low level 103 so that the main memory selecting control signal 125 
can enable the main memory 102. Then the processor 101 will send 
out the address codes to the main memory 102 via the address bus 
121 as the Step 2 shown in FIG. 4. After the main memory 102 
decodes the address codes from the address bus 121 as the Step 3 

10 shown in FIG. 4, the processor 101 can read or write data codes from 
or into the main memory 102 to do self-update. When the main 
memory 102 receives the read signal 123, the data codes will be sent 
out to the processor 101 via the data bus 122. When the main memory 
102 receives the write signal 124, the data codes will be written into 

15 the regions mapped to said decoded address codes in the main memory 
102 as shown in Steps 4-5. 

When the micro-system 100 fails to start up due to the wrong 
program in the main memory 102, the plug-able subsystem 110 is 
20 plugged into the system 100. Said micro-system 100 is shown in FIG. 5, 
and the flowchart of read/write data codes procedures between the 
backup memory of plug-able subsystem/ the main memory and the 
processor is shown in FIG. 6. When the micro-system 100 starts up, as 
the Step 1 shown in FIG. 6, the plug-able subsystem 110 is enabled, 
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and the main memory 102 is therefore disabled. Above step will be 
described in detail as following. At first, the processor 101 sends out 
two signals: the three-state output control signal 127 with initial 
floating level and the plug-able subsystem control signal 126 with low 
5 initial level. As the plug- able subsystem 110 is plugged in the 
micro-system 100, the plug- able subsystem control signal 126 with low 
level would enable the backup memory 114. Then the device for 
adjusting to high level 116 can change the level of the main memory 
selecting control signal 125 to high level by the high-level control signal 

10 128 to disable the main memory 102. Subsequently, as the Step 2 
shown in FIG. 6, the processor begins to read the data codes stores in 
the plug-able subsystem 110. In this step, it will be established an 
address bus 121 between the connector 112 and the backup memory 
114, and then the processor 101 will send out the address codes to the 

15 address bus 121. The backup memory 114 will fetch and decode the 
address codes from the address bus 121. After receiving the read signal 
123, the processor 101 will read the data codes from the data bus 122 
mapped to said address codes to finish the read operation. It is noted 
that the data codes are only transferred from the backup memory 114 

20 to the processor 101 because the backup memory 114 can not do 
self-update. 

In order to write the data into the main memory 102, the 
plug-able subsystem 110 must be disabled, and the main memory 102 



16 



must be enabled as the Steps 3-4 shown in FIG. 6. The Step 3 can be 
achieved by sending out a plug-able subsystem control signal 126 with 
high level to disable the backup memory 114 from the processor 101. 
Besides, the high-level control signal with high level is not sent out 
from the device for adjusting to high level 116 again. Hence, the device 
for adjusting to low level 103 can change the level of the main memory 
selecting control signal 125 to the low level. The plug- able subsystem 
110 is disabled and the main memory 102 is enabled thereby. In Step 
4 shown in FIG. 4, it will be established an address bus 121 and a data 
bus 122 between the processor 101 and the main memory 102, and 
then the processor 101 will send out the address codes to the address 
bus 121. The main memory 102 will fetch and decode the address 
codes on the address bus 121. After receiving the write signal, the 
main memory 102 will fetch the data codes from the data bus 122 and 
write into the regions mapped to the address codes to finish the write 
operation. Thus, the main memory 102 including the wrong program 
originally has now finished the self-update process. Afterward, we can 
remove the plug-able subsystem 110 and reboot the micro-system 100 
to check if it works well. 

Moreover, if the micro-system 100 fails to start up due to the 
hardware but the programs in the main memory 102, the plug-able 
subsystem 110 can be plugged into the system 100 to find out the chip 
or the component with detects. Above description will be described in 
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detail as following. After plugging the plug-able subsystem 1 10 into the 
micro-system 100, the system will read the information in the 
plug-able subsystem 110, and then the backup memory 114 will send 
out the debug message to show the booting process. Thereby, the chip 
or the component with detects can be found by the system 100 by 
means of designing different notifications corresponding to each chip 
or the component such as shining or ringing to notify the user. 
Therefore, it is very convenient for the manufacturer to debug the 
system. 

Furthermore, if defects are found in the system 100 before the 
products are available in the market, the chip or the component with 
defects can be found by plugging the plug-able subsystem 1 10 into the 
system 100 to pick out and be modified. In addition, the system can be 
developed and manufactured at the same time without concerning the 
accuracy of the main program memory. Thus, the time and the cost 
can be substantially reduced for the manufacturer. 

Although the specific embodiment has been illustrated and 
described, it will be obvious to those skilled in the art that various 
modifications may be made without departing from what is intended to 
be limited solely by the appended claims. 
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